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. GESLIAII AiSORAFT. ACCIDENT STATISTICS , ' 193.0*-.. ■ ' /. \ 
By Ludwig T7eitzmaiin *- -- - ; - . 

I. * lilTEOpUCTTOlJ.-^ . 

"Aircraft accident statistics have'. . "been kept' ."by the . • 
DeV«L« (Deutsche Ter suchsanst al t f ur . Luf tf ahr t) since 

-1:926, The present report is the -first on the accidents, 
of 1930. and also partially covers those of the preceding' 
years since . 1926. . .1 1 embrace s all accident s , including., 
forced landings involving no injury, which have happened" 
oil German territory to. airplanes with German licenses. 
It is based:, on .the .reports of the aerial police -station 
to the imp.eriai traffic minister, which are given, to the- 

•DiViL«" f or/f.Tirther inveVtigation/; The investigation of 
all.: s.erions accident's, involving technical defects- in the 
airplane . or . engine i s undertaken "by the -D.. V.L.. in conr 
j.un-ction.. with tlie imperial traffic minister and the o.t.her 
iiLterested -parties (owner, manufacturer , '.insurer,' etc..-) 
Moreover, all accidents not clearly explained in the rer- 
port.s .a.re • subsequently dleared up, in so far as possible, 
in cooperation -with .'the owner. 

The methods of classifying accident statistics vary 
-somewhat in different countries, some of which have spe- 
cial agencies for 'this purpose. The most thorough work 
in this line is probably done in the Unitisd States, As 
explained in the' 136th .D.V.L. Report the United. States 
*hais a coramittee, consisting of two airplane pilots., an 
airplane engineer, a physician and a statistician, for in- 
-vestigating; all accidents'. Especial attention is. given 
the causes of errors in piloting. Thorough. investigations 
'are .made as- to how great the factor of* hujaan frailty is 
in an accident, e,g#., faulty technical training, disregard 



*"Flugzeug-Unfairstatistik 1930.'.' Zeitschrift fur Flug- 
technik uiid Motorluf t schif f ahrt , Jan, 15, 1932, pp. 13-23. 
**W. Caspari, " Zergliederung und stat^stische Effassiing 
von Flugzeugunf alien. " Zeitschrift fur Flugtechnik und 
Motorluf t schif f ahrt , Aug. 28, 1929, Vol. 20, 5Io . 16. pp. 
423-427, and D.V.L, Yearbook, 1929, pp. 340-344. 
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of regulations, inexpVrie'nce , lo ss of' consciousness, etc* 
This explains the high perceiitagiB of errors in piloting 
as compar:e.(l -Yri t h . si mi 1 ar . error s- ^i n Germany-^ On the other 
hand, most of" the Vther possible causes of accidents, es- 
pecially external and natural- cau.se.s., .qire more thoroughly 
investigated in Germany,' 

We shall not atteijipt to deGide which of the accident 
statistics furnish the' more "important" hasis for increas- 
ing the safety of flight. In any case there is alT7ays in 
Ger.many- the ..po ssiMli^y.; of ^adop/^-i-^iS •measures .for reducing 
the 'numi>.er .'af. a.cc;ide;nt.^^^^ to ..technical ^nd pilier di-sturh- 
ances ;>^hi.X.e . in th,o United Stat.es.raeasur.es .can "be ad! op ted' 
fo^v reducing the crro^r in .piloting*- .As s.hoT7.n i-in the f ol.- 
lo^ii^^ .pagas, ..the. o.f accidents .in Germany "from, ,l).oth 
causes has .heen greatiy.. redu.ced in . recent' years, . .7! . - 

/ A further ...defect of the • stati sties is- that . all acci- 
dents to German, airpl ail es".. in- f-oreign •.count rie.p . are. not. 
included, There! is no way. to ohtain. "the. c.dinplete data . . 
regarding . these ,. "since . the owner.s cannot he .'oblige^/td .re** 
port, them, :Ther-ef.ore , since, a. wrong idea -of the sta,tA§r-* 
tics ^as,. a ' who! e might he. ohiained, . all these cas.es/ have. 
Doon .oiiii t t^d, . It would, douh ties s he., of advantage to. the 
stati st ics,-. if it. ware po.ssi:hio .'.to include those ' caso.s,." .'. 
In order to .make some. . corap.ari s.oris . with the .^Ar-icrican sta-'* 
tistics, scvoral tables and graphs are made out , . in . so ' ' i 
far as possible, on tho Amefica^n plan, which differs somio- 
what ..from the .German. . 

. It is expected to arrange with foreign countries for 
the .adoption- of . standard mbthods of classification, .which 
wiii-afford us a- true . "basi s for comparing the , dogroos. of 
safety ■ attained in dif f orent * couiitrios. In the "Cbngros 
IntGrnatipnal'.de la. Securito Aorionnc," which* mot in Paris, 
Decem'ber..ll-24, 1930, it was first decided to compile .the 
statistics, of the. .different "couritries according to . uniform 
standards,.' Standard fbriiiis were 'made out and submitted 
to the different, countries^ 1 1 . i s expect ea. that definite 
forms wili be adopted at 'the next cohg.^'epso ' Horeover, 
the Co l oiT.A, (Commission liiternati onal^^ de la -ITa-vigation- 
Aerienhe) keeps istati stics' which, ho.wever , go- less intb 
details, , . - 
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II. CXiASSIF'iCATIOtT 0? ACCIDEilTS 
AlTD EORCED LANDINGS . liTVOLVISTG- iTO INJURY 



With .certain specified limitations, the accidents 
are first classified according to fo.ur main hea^dings: 

Causes, . *" 

Results,. . . 

state of motion of airplane, at which accident occurs. 
Kind of flight. " ' " • 

The relation of these four main groups to. one another will 
be considered in the .subsequent sections. lor the sake of 
completeness, the causes of forced landings involving. no 
injury will oe included among the caus.as of accidents!. In 
order to compare the number o.f landings with and without' 
consequent injuries* 

.1. Causes . 



a) Accidents."? The accidents may be at tri!but able to 
one or more causes. In the United States all .accidents 
are thoroughly investigated by the af oremenli oned commit- 
tee, and .the causes, are expressed, in percentages.. Here 
detailed, information on the * compilation of accident sta- 
tistics in foreign countries, is given in Henark 1 of ..the 
report referred to in. the proceding footnote. In G-eirmany, 
for ♦ accident s involving several ' causes, the .two most im- 
portant causes arc e.ach a.ssign6d 56"^.. Any more .accurate 
designation, would b.e of littlo value in consid^ering the 
fundamental principle s .of the st at i sties. 

Table I shows the proportion of the different causes 
for the year 1.930, the caus.es being classified, as faulty 
design, faulty workmanship, powe.r-plant defects; laqk of./ 
fuel, faulty piloting, extraneous causes including atmos- 
pheric conditions, and faul,ty meant onanco. 

.... The Gxprossion "f.aulty .design" includes, in .its 
broader sense, all defects which may cause failure of tiib*- 
airplane structure , whether due' simply to errors in de- 
sign or wrong load assumptions, or the effects of aerody- 
namic iorc<3s, which could not be foreseen in the. existing 
state of knowledge, and lastly also defects in the mate- 
rial which, however, have hitherto very seldom caused 
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f ai 1 ur e s of t hef • . air pT.an est riic tur e . " ' The t e-rn " f aul t y 
workman ship" includes all errors in constructing the air- 
plane part6,.; 'The .expression, "power plant" includes all 
parts of the power plant e2:cept the propeller, which has 
alwa^ys "been considered a part of the airplane, 

S'igure 1 sho^s how these causes" varied in relation to 
one another during tho five years from 1926 to 1930. 
Thorp is a noticeaDle uniformity throughout tho five years. 
It is evident, however, that tho efforts during the last 
two year's -to avoid power-plant trouhlos • a,nd to overcome 
tho atmospheric conditions mot with consideralDlo success. 

A comparison of the principal causes with the American 
'.accident statistics is given. in Table II.* In this com- . 
parison'it is noticeahle that . in America tho porcontago 
of power-plant di sturhances , as likewise of atmospheric 
and other extraneous disturbances, is only o-bout half as 
great as in G-crmany, The former is partially attributa- 
ble to the better American power plants, while tho former 
is probably partially and the latter entirely .attributa- 
ble to the fa,ct that many accidents, attributed in Germany 
to the weather, were really due to errors in piloting. 
The term "faulty piloting" is not applied so broadly in 
Germany, since no thorough investigation is there, made of 
doubtful cases. 

b) Porced landinj °: s involving no- injury ,- Forced land- 
ings involving no injury will be here treated in the same 
manner as accidents. The principal classes are listed in 
Table III. The percentages of the various causes are 
shown in i^igures 2 and 3, The sum of the main columns 
represents 100 per cent of the total causes, while the 
sum of the secondary columns represents 100 per cent of 
the principal causes considered. Aside from the percent- 
age, Figure 2 siiows that, e.g., 1.86 errors in piloting 
aiid 0.397 power-plant disturbances occurred* The manner 
of determining the number, of hours of flight will be con- 
sidered later.. 

c) Gomparison of accidents and forced l a ndings in- 
volving^ no in.iury .- Under this head the main groups "power- 
plant disturbances" and "atmospheric and other conditions" 



♦U.S.- Department of Commerce, Aeronautics Bra.nch, Air Com-r 
merce Bulletin, May 1, 1931, pp. 545-555. (Vol. II, ilo. 
21.) 
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will iDseV 'fuT't.lier invostigatede,; ••Here .it ^u.s-t bo no.ted that 
t-iie" 'tdta'l nuinber of t:he case's- now .Joeing, further investd^. 
gate's, is" great'er th^.ii . shoTrn- in Table: I*., -since the cau.s;e:S . 
there re'ckone'd as h-alf. causeis must here., be . reckoned as 
whole 'Gau'S.es, for, though a cfcankshraf t break was only a 
-pal'-tial: clause* of the acci dent , .'i fr.. must, -neverthele ss be 
■'considered as the whole disturbance in ;tho. detormination 
ox 'the . tot ail number of power-plant ■ dlst.urbances. It fol- 
lows therefore that, for example, the tqtal number of 
powor-plant disturbances which caused airplane accidents, 
was 120, while, in the .las.t column qf' QJablo I, the total 
number of accidents duo to power-plant disturbances is 
only 113.5. 

Table IV .comprises all 'the accidents from Table I due 
to power-plant disturbances, all the forced landings in- 
volving ho injury from Table ;III due to forced- landings and, 
lastly, all power-plant . di sturbances necessitating a land- 
ing, with or v;ithout injury. This column contains only 
that portion of the numbers in • the. f ir st co.lumn which 
caused forced landings involving injuries. The causes 
enumerated in-Table IV are: * ' — 

Crankshafts : crankshaft breai?s; • 

pistons; 'con- " • . :. . ♦ 

necti'ng rods:'- worn bearings ,• pi ston .failures , con- 
' ' ■. i ■ • necting-rod failures, seizing of pistons; 

Cylinders •: cylinder and jacket rupt^^rcs; 

Valves ■ ; valve and rockpr failures;.- 

Carburetors • : fuol-pipo and nozzle stoppage; 

Ignition . : magneto trouble ,. ignitiph^wire breaks; 

?uel and- oil : failure of.fuel=and oilpumps and pipes; 

■Miscellaneous:: exhaust ma-nifold, throttle-rod rupture. 

In aril the' columns of "Table: ..TV a . reduction in the 
■number of power-plant disturbances, as compared- with the 

previous- year, is no ticeablev with simultaneous. .increase 

in- the tot-al number" of- accidents -The number of. unknown 
'c'aiiscs is still Very lar^ge, although" considerable progre ss 

has been made in the dot ormlnation -.of . the/GausQS> • (See 

Section VI,) 
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Table. V shows., in correspondence with Table IT, the 
numerical effect of atmospheric and other, extraneous con- 
ditions^ From the foregoing it follows that the total 
number of all accidents due to power-plant disturbances 
(Table IT) is 120 + 318 = 438 j that the total number of 
all accidents due to atmospheric and other extraneous con- 
ditions (Table V) is 108 + 227 = 335; and that the total 
number .of* all accidents due to errors in piloting (Tables 
I and III) is 285-. 

2s Consequences 



a) Consequences for the air'planes ,-- The damages to 
the airplanes are classified in four groups: 

Slight damages involving no. vital parts 
(no withdrawal of license); 

Slight damages to vital parts; 

Serious damages to vital parts; 

Destruction of airplane. 

In the last three cases, the license is withdrawn on the 
basis of the air-traffic regulation of July 19, 1930, 
paragraph 70. By "serious damages" is meant those involv- 
ing a' loss of more than 50 per cent. 

Table 71 shows the consequences for the airplanes dur- 
ing the years 1926-1930. The total number of accidents in- 
creased, but the percentage of serious accidents decreased 
from 25 per cent in 1929 to 13.8 per cent in 1930, and the 
number of airplanes destroyed decreased from 17 per cent in 
1926* to 9*2 per- cent in 1930. The division of the slight 
accidents into those not involving withdrawal of license 
and those involving withdrawal of license was not made till 
1929. ' . . ./ . . 

: b) Cbn seQuences for T)ersons .- The persons involved are 
classified as crow, passengers, and bystanders injured by 
the taaying airplane, hit by the propeller, etc, /Table YII.) 

Ho comparison of the persons injured with the total 
number of persons involved in the,.accid-ents could be made, 
since the data were not complete, so that a wrong conclu- 
sion inight easily be reached. 
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As regards tlie num"ber of persons .killed in 1930., 
wliich is' given 'a.s 54 "in -other publications,' It; slio:J.ld. be' 
noted <th"at this -numbor includes only persons killed in 
C-'ernany on Germain airplanes," while the rest were- killed . 
either on G-erinan e.irplanes in foreign countries or on 
gliders, 

• • -3. State of Motiori of Airplane 

Thi-s IS the state of • ■the " airpl ane at the time, of the 
acT:"ident' -(e sg* taking* of f j ' marking normal landing, tax- 
ying after landing), or th^" re stilt ' of an. accident (e.g,,' 
crash or forced landing)',' ■* 

Ta-ble YIII shows a considerable reducti'on in the ra- 
tio of the forced landings to the total number of acci- 
dents in 1930 as compared with 1929. . . . , . ... 

4. Kind of Plight 



In this section we will ' consider ' the di stribution of 
the accidents according to the different kinds of flight. 
Distinctions are made between student flying, commercial 
flyingf 'and other* kinds. Under "training" are classified 
in" additipn to the German- commercial-aviation schools and 
the-German Aviation' Company ali clubs and societies en- 
gaged in the professional training of airplane pilots. 
The heading "Gbmiiiercial- fliglitsf' in Table IX includes the 
accident s ih ali' prof essional commercial enterprises li- 
censed In Germany*, i'n so far as they occurred in regular, 
special and round-trip flying operations. The heading 
"Other flights" includes special and miscellaneous flight 
The term "special" includes all flying operations with an 
increased element of danger, e.g., stunt, exhibition, 
test, experimental and altitude flights. The term "mis- 
cellaneous" * includes all other flying operations, such as 
advertising, sport, OTrerland, t ran sport at ion, and survey-, 
ing. Table IX- shows the ratio of the accidents in the 
different kinds of flight' to the total number of acci- 
dents. Previous to 1929 there were no subdivisions of 
the first two classifications in" Table" IX. • The reduction 
in the number of accidents in commercial aviation, espe- 
•cially in the "regular," is worthy of note. 

Table X shows the distribution of the de st'royed* air- 
planes among the different kinds of flying operations dur 
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ing 1926-1930. It shows a greatly reduced number of acci- 
dents In student .flying and in comxaercial aviation. Fig- 
ures *4 and 5 show the percentage development from 1926 to 
1930. . . " 

'Taole Xi conipar es . the majap percentages of accidents 
in the various flight" operations in &ermany and in Ameri- 
ca during 1923 to 1930. The low percentage of accidents 
in student flying and' the very high percentage in commer- 
cial a^viation are especially striking in contrast with the 
German figures. ilo reasons for these can "be 'given off- 
hand. Although "t;he low percentage of accidents in German 
comnorcial aviation indicates its high degree of safety, 
no expla.nation is given for the high American percentage 
of * commercial accidents. 

III. Ii3LATI0IiB.B3(DI7EEN THE GROUPS IH SBGTIOH II 



1* Relations between Causes and Conseq'o,cncos , on the 
One Hand, and the Zind of Jlight, on- the Other Hand. 

In ;this section the- causes and results of accidents 
discussed in Section II, 1 and 2, will bo considered with 
regard to the kind$ of flight mentioned in Section II j" 4, 

Tables VII oaid IX show the di s'tribution of accidents 
involving injuries to porfeons- among the differant kinds- . 
of flight operations.. • The results arc shown in "Table 'XIII. 
ITo. outside party was injured in* 1930. * The 31 fatalities 
in 1929 occurred in 18 flights, and the 46 fatalities ' in 
1930 occurred- in 25 flights.' Table XiV' shows* the causes 
of the acci dent s* with fatalities and 'injuries in regular 
air traffic. 

Table XV shows, the pr'oportion of piloting errors- in 
the diff cront; kindis of flight.' This tabid shows that no 
airplane was destroyed through fauj/ty pile ting.' Tiguro 6 
gives the percentage of piloting errors in the different 
kinds of flight for. 1926-1930. 

Table XVI shows the airplr.nes destroyed by atmospher- 
ic or other o.ut'sido causes and the consequohces to per- 
sons'. '(From Tables III and VII.) 
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Jdt)le XVii-sliqws accidents and results involving 
fires -in i9'30/ In 1929 tliere were four fires as causes 
and one fire as the result of an accident e Three air- 
planes were destroyed as against five in 1930, 

2. Connection "between Causes and Consequences of an • 
Accident, of the State of Motion and of the Kind of Flight 



Under this head will he shown the most important 
causes and results of accidents discussed in' Section II, 
1 and 2, for the kinds of flight mentioned in Section II, 
3 and 4. (Tahles XVIII to XX.) 



IV. RELATIOiTS 01 ACCIDEilTS TO TSE ITUMBER OE 
FLIGHTS A1TD _ HOURS ELOWK 



As already mentioned- in .Section I, it has hitherto 
boon impossible to obtain reliable data on the number of 
kilometers flown, so that no comparison with foreign data 
could be made. The accidents therefore first had to be 
referred to the hours of flight. The indicated number of 
hours is based on the statements of all owners, which were 
graciously pla,ced at our disposal by the D.V.L. Even here 
some estimates had to be made, since these data, gave only 
the hour s* flown over &erman territory. We have intention- 
ally omitted the hours flown in other countries, and- the 
accidents occurring there, bec'^iuse -the data were very in- 
complete and would have impaired the accuracy of the re- 
sult s. This makes any comparison with foreign statistics 
very difficult. " 

To.blG XXI shows the number of accidents por 1000 
hours flown and also per 1000 fligTits. Of- course, the 
accidents in air traffic refer only to the hours flown in 
traffic; the accidents in student flights only to the 
hours flown in training, etc.; likewise, as regards the num- 
ber of flights. This table shows, moreover, the following 
meaji duration of the flights: 

a) Student flight s= 13.4 minutes -. 

b) Commercial flights 7D.3 

c) Miscellaneous flights 22,6 
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Table; XXI I v and ^ Figure 8 contain * -a -.compilation : of : ail the 
causes, results, st.ates . of • mo tion andj^inds of flight giv- 
en in* the pr.evious tables. • 'A" • . • - ' 

IJoreover, it is interesting to coiiipare the number of 
accidents for the different, months. This is shown in 
rigure- 9o while.: Figure ; 10. gives • the number of flying hours 
pe? : month. • ■ figures 11-13 . show the number .of accidents- per 
1000 flying hours for the different months of the years 
1928, 1929 and 1930. 

. • ; A ■ similar . biit : somewhat : more condensed representation 
is given- in Piguro s ' 14 . and 15, in which the flying hours " 
and accidents for the year s. 1.928-X 930 aro arranged-, on the 
same plan by quarter years. Ta,ble XXIII shows, in exten- 
sion, of Table XXI, the number' of accidents per 1000 flyine: 
hours for 1928-1930.. . ' " . ' 

Other interesting . comparisons of- accident data for 
powered airplanes might bo made, but they might bo con- 
fusing and aro theroforo omitted. 

M2S.C3LLAiIS0US. ACCIDEITTS.; . 

\ - 1. Gliders 

: • Al together • thcro'. were 30 acci.dents-, of which* -25 were 
duo to .faulty piloting, 2 to atmpsphcric ■co^ldi ti ens j 2 to 
•structural defects azid 1 to faulty maintenance. 



• . • - 2. Airships 

There were two. forced landings due to power-plant 
troubles, v • v . / • • 

'•.3.. Airplanes with: Joroi^in. Licenses' ■ . •; 



In all there were 22 accidents to airplanes with 
foreign licenses-, 3. of which wore d'cBtr.byod and. 3 serious- 
ly damaged. Accidents to person's 'occ)3.f red only in regula^r 
air traffic, '12 persons being killed, •-.3;: SO.r.ipiisly inj-cired, 
and 2 slightly injured. 
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71. SUMMAHY 01 PHIHCIPAL DATA 1926-1930 

The accident statistics kept "by the D.T.L. since 1936 
a,re now first published for 1930. The figures for the 
previous years are included in cases where a comparison 
is of interest. The fundamente.! principles and the limits 
of accuracy are explained, and the principal relations 
"bet;7eon causes, results, states of motion and kinds of 
flight are presented. From the development of recent 
years, it is shcs/n that: 

The numhor of accidents has "been reduced with respect 
to the number of hours of flight; 

The proportion of power-plcwnt disturbances, as causes 
of accidents, has been reduced; 

The proportion of other agencies, as causes of acci- 
dents, has likov/iso been reduced; 

The proportion of accidents in regular air traffic 
is relatively small* 

Comparison with foreign statistics is very difficult, 
duo to lack of sufficient data and to different basic 
principles in determining them. An endeavor should be 
made to establish international standards, which would en- 
able accurate comparisons of safety conditions in the va- 
rious countries. 



TABLE I. Accidents in 1930 



Causes 


Alone 


— , 

In common, 
with others 


Total s 


Design 


28 


7 


31.5 


Workmanship 


4 


1 


4.5 


Power plant 


107 


13 


113,5 


Lack of fuel 




2 


6 


Piloting 


228 


16 


236 


Atmo spher i c and 








other conditions 


72 


36 


90 


Maintenance 


8 


1 


8,5 


;:ii scellaneous 






9 


Totals 


\ 461 


76 


499 
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•TABLE II. CoEipari son, in ^, of German and American 
Accident St at i sties 





1928 


1929 


1930 


Meem 




G-er- 


• 

Araer- 


Ger- 


Amer- 


Ger- 


Amer- 


1928-1930 




man 


i can 


man 


i can 


man 


ican 


Ger.l 


Amer . 


Design and work- 


















manship 


5.3 


4.88 


8.2 


10.24 


7.2 


10.28 


5.9 


9.13 


Powsr plant 


S5o8 


16.52 


28.4 


18.71 


22.8 


15.81 


29.0 


17.44 


Piloting 


31.4 


52.79 


33.4 


57.08 


47.3 


54.85 


37.4 


55.2 


Atmospheric and 


















other condi- 


23.8 


11.29 


25.0 


5.37 


18.0 


16.84 


22,3 


10,09 


tions 


















Hi scellaneous 


• 3.7 


14.53 


5.0 


8.5 


4.7 


1.21 


4.4 


8,14 


Totai 


100 


100 


100 


100 


100 


100 


100 


100 



TABLE III. ?orced Lajidings Involving ITo Injury 



Causes 


Actual 
1929 


number 
1930 


ger 
1929 


cent 

1930 


Design 


1 


1 






Workmanship 










Power plant 


333 


318 


53.4 


49 


Lack of fuel 


45 


50 


7.2 


7.7 


Piloting 


38 


48 


7.1 


7,3 


Atmospheric and 










other conditions 


198 


227 


31,7 


35 


Iviaint enance 


4 


6 


0.6 


1 


Ivii scellaneous 


6 


1 






Totals 


625 


651 


100 


100 
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TABL3 IV. Accidents and Forced Landings Involving No Injury 
Caused by Power-Plant Disturbances, and All Power- 
Plant Disturbances Resulting in Forced La,ndings 
(Prom Tables I and III) 















All power-plant 






Accidents 


Forced 


landings 


disturbances re-^ 




Causes 






without injury 


suiting 


in forced 














landings 


with and 














wi thout 


in juiy 






1929 


1930 


1929. 


1930 


1929 ■ 


1930 


a. 


Unknown 


46 


47 


40 


28 


70 


65 


b. 


Crs,nksliaf t 


5 


4 


6 


12 


10 


16 


c. 


Piston, con- 
















necting rod 


5 


11 


31 


34 


35 


45- 


d. 


Cylinder 


8 


4 


34 . 


29 


38 


32 


e. 


Valves 


9 


13 


52 


38 


62 


49 


f . 


Carburetor 


13 


4 


10 


20 


19 


24 


g* 


Ignition 


17 


10 


55 


69 


67 


60 




Fuel delivery 


20 


19 


53 


51 


73 


69 


i. 


Radiator 


8 


4 . 


35 


32 


45 


34 


k. 


Miscellaneous 


3 


4 


17 


5 


20 


8 


Totals 


135 


120 


333 


318 


439 


402 



TABLE V. Accidents a.nd Forced Landings Involving ITo Injury 
Due to Atmosp3aeric and Other Extraneous Conditions 
(Prom Tables I and III) 







Accident s 


Forced 


landings 




Causes 






without 


injury 






1929 


1930 


1929 


1930 


a* 


Rain, snow 


15 


11 


40 


45 


b. 


Pog 


29 


15 


109 


134 


c. 


Gusts 


32 


32 


3 


6 


d. 


Storas 


15 


12 


29 


24 


e. 


Darkness 


9 


4 


7 


15 


f. 


Condition of ground 


38 


27 






S* 


Mi scellaneous 


6 


7 


10 


3 


To$a,ls 


144 


108 


198 


227 
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TABLE VI. Results for the Airplanes 





1926 


1927 


1923 


1929 


1930 




Ho. 


$ 


llo. 




Ko. 




Ho • 




Ho. 


< 


Slight damages* 














235 


53 


280 


56 . 


Slight damages** 


215 


60 


219 


56 


267 


58 


7b 


17 


104 


21 


Serious damages 


82 


25 


96 


24 


117 


25 


88 


20 


69 


13,8 


Airplanes destroyed 


62 


17 


76 


20 


82 


17 


46 


10 


46 


9.2 


Totals 


359 


100 


391 


100 


466 


100 


445 


100 


499 


100 



*JTo damage to vital parts. 
**Damage to vital parts 



TABLE VII. Results for Perso.ns 





1926 


1927 


1928 


1929 


1930 




Crew 


19 


33 


42 


24 


28 


Slightly 


Passengers 


24 


15 


29 


9 


10 


injured 


Others 


2 


8 




1 






Total 


45 


56 


71 


34 


38 




Crew 


18 


16 


17 


14 


12 


Seriously 


Passengers 


9 


9 


5 


7 


3 


injv.red 


Others 


2 


1 


2 


1 






Total 


29 


26 


24 


22 


15 




Crew 


14 


17 


20 


20 


31 


Killed 


Passengers 


9 


13 


6 


10 


15 




Others 




1 




1 




Total 


23 


31 


26 


31 


46, 
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TABLE VIII. State of Motion at Time of Accident 





Hum'ber 


Per 


cent 




1939 


1930. 


1939 


1930 


Taxying for take-off 


14 


31 


3.1 


4.3 


Take-off 


33 


17 


5.3 


3.4 


In the air 


13 


13 


3.7 


2.6 


Crash , 


34 


43 


7.7 


8.6 


ITormal landing 


159 


154 


35.7 


38.8 


Forced " 


157 


145 


35,3 


29,2 


Taxying after landing 


35 


44 


8.1 


8.8 


Stationary on ground 


5 


16 


1.1 


3.2 


Mi scellaneous 


5 


6 


1.1 


1.3 


Totals 


445 


499 


100 


100 



TABLE IX. Total Fumljer of Accidents According to Kind of 
Flight 







1926 


1937 


1938 


1929 


1930 


Training 


Field 




128 


131 


153 


89 


158 




Cross-country 




67 


70 




Scheduled 










62 


52 


Commercial 


Not scheduled 




125 


146 


87 


10 


2 




Sound flights 










8 


11 


All other 


Special 




42 


40 


47 


39 


36 


flights 


Mi scellaneous 




64 


74 


179 


170 


190 


Total s 






359 


391 


46.6 


445 


499 


TABLE X, Destroyed Airplanes According to 


Kind 


of Flight 






1926 


1937 


1938 


1929 


1930 


Training 


Field 


20 


39 


28 


7 


6 




Cro ss-country 






6 


5 




Scheduled 










2 


5 


Commercial 


ITot scheduled 




13 


16 


8 


3 






Round flights 














All other 


Special 




13 


14 


31 


6 


4 


flights 


Mi scellaneous 




17 


17 


25 


23 


26 


Totals 




62 


76 


82 


46 


46 
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TABLE" XI, Percentage of Accident s _ in Different Kinds of 
Flight 





Training 


Comraerci al 


Special 


Mi scellaneous 




G-eraan 
American 


36.2 
15.83 


16.6 

38.45 


8.7 
3.49 


38.5 
42.23 


100 
100 



TABLE XII, Causes of Accidents and Kind of Flight of Destroyed 
Airplanes. (From Tables I and X). -The parenthet- 
ical numbers are for 1929 





Train- 
ing 


Commer- ' 
cial 


Special 


Miscel- 
laneous 


Total 


Design 




1* 


1** 




2 






(1) 


(1) 


(2) 


Power plant 


2 


1 




3 . 


6 


(2) 


(2). 


(1) 


(7) 


(12) 


Piloting 


8 


1 


4 


18 


31 


(10) 




(3) 


(11) 


(24) 


Weather, etc. 




• Z 


1 




3 


(1) 


(2) 




• (4) 


(7) 


Undetermined 


1 






3 


4 


and misc. 






(1) 




(1) 


Totals 


11 
(13) 


5 

(4) 


6 

(6) 


24 
(23) 


46 
(46) 



♦Rudder failure, 
♦ ★Prohatly propeller induced by. wing failure, 
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TABLE XIII. Results of Accidents for Persons in Different 
Kinds of Plight. (?rom Tatles VII and IX) 









Crew 


Passengers 


Total s 








1929 


1930 




lyou 


iy2y 


1 y t5u 


Training 


Killed 




o 


7 




1 


4* 


8 


Seriously 


injured 


2 


1 




1 


5* 


2 


Conmercial 


Killed 




4 


5 


3 


12** 


7 


17 


Seriously 


injured 


1 


1 


1 


1 


2 


2 


Special 


Killed 




2 


6 




1 


2 


7 


Seriously 


injured 


2 


1 






2 


1 


Mi scel- 


Killed 




11 


13 


7 


1 


18 


14 


laneous 


Seriously 


injured 


8 


9 


7 


1 


15 


10 


Total s 


Killed 




20 


31 


10 


15 


31 


46 


Seriously 


injured 


13 


12. 


8 


3 


22 


15 



*Two "bystanders included. 
^♦Including two suicides who jumped from airplanes^ 



TABLE XIV* Causes of Accidents with Killed and Injured in 
Scheduled Air Traffic 







Persons 


Cause 


Airplane 


Crew 


Passengers 






Injured 


Killed 


Injured 


Killed 


Crankshaft 


Capsized 








4 


failure 


in sideslip 




1 






(flying Doat) 










Rudder 












f ai lure 


Crash' 




2 




6 


Pro'bably 


Plunged 










fog 


into sea 




2 






(freight 












plane) 










Fire in 












air 


Forced landing 


1 




1 
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TASLE XV. Accidents Due" in Whole or in Part to Faulty Pilot- 
ing in Different Kinds of Flight. (From Tables I 
and IX) 









Airplanes destroyed 




1929 


1930 


1929 


1930 


Training 


87 


136 


10 


7 


Commercial 


17 


17 






Special 


12 


15 


3 


5 - 


Mi scellaneous 


13 


76 


11 


12 


Total s 


171 


244 


24 


24 



TABLE XVI. Total Loss through Atmospheric or Other Outside 
Causes in 1930 with Consequences to Persons, 
(From Tables III and VII) 



Cause 



Airplane 



Persons 



Injured 



Killed 



Ice formation 



Probably fog 



Premature 
darkness 

Fog 



Sideslip in 
landing 

Sank in 
Baltic Sea 
(freight plane) 



Forced landing 
Hit ground 
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TABLE XVII, Consequences of Accidents Involving Fires in 1930 
(From Tables III and 71 l) 



Cause 


Result 


Conseouences 


Airplane 


Per 
Injured 


sons 
Killed 


Fuel-pipe 
failure 


Fire in a.ir 


Destroyed 


1 




Fire in power 
plant , cause 
undetermined 


Fire in air, 
finished burning 
after landing 


De s tr oyed 


2 




Fire in car- 
buretor 


Extinguished on 
ground 








Loss of water, 
seizing of 
pi ston, 
back-fire , 
fire 


Forced landing 


Seriously 
damaged 






Shortage of 
fuel 


•Forced landing, 
fire on ground 


Destroyed 


1 




Powor-piant 
di s turban ce 

(cause un- 
known) 


Forced landing, 
firo on ground 


Destroyed 


1 


1 


Spin 


Fire on ground 


Destroyed 




1 



1 
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TA3LS XVIII. ITormal Landings Involving Damages in 1930 
(From TaiDles I, VI, VI II-, and IZ) 



— 


Train- 


Commer- 


Spe- 


Hi seel- 




'Total 






ing 


cial 


cial 


laneous 






iramber 


100 


21 


15 


58 


194 




Percentage 


51.5 


10.8 


7.7 


30 


100 
















Percentage 














of all nor- 














mal land- 






Damages to Airplanes 




ings in- 














volving 














damages 


Slight 


92 


19 


11 


51 


173 


89 


Serious 


8 


2 


4 


7 


21 


11 




Di strihution of Causes 






Power pla.nt 


3 


1 




8 


12 


6.2 


Piloting 


80 


8 


7 


27 


122 


63 


Weather, etc. 


13 


5 


5 


13 


36 


18.6 


Mi scellaneons 


4 


7 


3 


10 


24 


12.2 



TA3LS XIX, Forced Landings Involving Damages in 1930 
(From Tahles I, VI, VIII and IX) 





Train- 
ing 


Commer- 
cial 


Spe- 
cial 


Mi scel-r 
laneous 


Total 


r — 


i'lum'ber 
Percentage 


54 

37.2 


23 

15.9 


6 

4.1 


62 

42,8 


145 
100 





Damages to Airplanes 



-ercentage 
of all 
forced 
la,ndings 
involving 
damages 



Slight 


40 


17 


3 


48 


108 


74.4 


Serious 


11 


5 


3 


10 


29 


20 


Destroyed 


3 


1 




4 


8 


5.6 




Distribution of Causes 




power plant 


27 


18 


3 


43 


91 


62,6 


Piloting 


12 




1 


7 


20 


13.8 


Weather, etc. 


13 


5 




8 


•26 


18 


Mi scellaneous 


2 




2 


4 


8 


5.6 
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The total number of forced landings (with and without 
damage) is 145 + 651 = 796. 'They are di strihuted with re- 
spect to the causes as follows: 

Power plant 91 + 313 = 409 (51,5^) 

Piloting 20 + 48 = 68 ( 8.5^) 

Weather 26 + 227 = 253 (31.8^) 

Miscellaneous .... 8 + 58 = _66 ( 8.4^) 

796 



TASLE XX. Crashes and Accidents in the Air in 1930 
(From Tables I,. VI, VIII and IX) 





Train- 
ing 


Commer- 
cial 


Spe- 
cial 


Hi scel- 

1 aneous 


Total 




Humber 


17 


4 




11 


24 


55 




Percentage 


30.4 


7.1 




19,5 


43 


100 






Damage s 


to Airplanes 




i of all 
crashe s 


Slight 


4 








1 


5 


9 


Serious 


4 


1 






9 


14 


25 


De stroyed 


9 


3 




11 


14 


37 


66 




Di 


stribution of 


Causes 






Power plant 




2 




1 


1 


4 


7 


Piloting 


14 


1 




9 


15 


39 


70 


Weather, etc. 








1 


2 


3 


5 


Mi scellaneous 


3 


1 






6 


10 


18 



The columns "Air" aiid "Crashed" are combined in Tatle XX, 
since no definite separation is possible. Of the 39 piloting 
errors, 27 .were attributed to stalled flight, and 7 to colli- 
sions in the air. (Pigs. 7 and 8.) 
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TABLE XXI. Accidents in 1930 with Respect to the iJuiaber of 
Plights and with Respect to the Hours of Flight 







Consequences for the Airpla^ne 








Slightly 


Seri ously 


Destroyed - 


Totals 






damaged 


damaged 








Training 


171 


26 


11 


208 


Humher of 


Comiaercial 




o 


O 


65 


accidents 


Lli scella- 


162 


34 


30 


226 




neous 










No* of acci- 


Training 


5.64 


* 0.855 


0.362 


6.858 


dent s 


Coinmercial 


0.74 


0.13 


0.072 


0,942 


per 1000 


Mi scella- 


5,85 


lc23 ■ 


1.09 


8.17 


flying hours 


neous 










Ho. of acci- 


Training 


1.26 


0,19 


0.081 


1,531 


dents 


Commercial 


0.865 


0.154 


0.035 


1.004 


per 1000 


Mi scella- 


2.2 


0.46 


0.407 


3.067 


flights 


neous 
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TABLE XXII. Compilation for 1930* 



Nature 

of ■ 
acci Q en 1/ 


Al 


1 accid 

o ^ 

c o 
o ^ 

u ^ 

>:> 
rH 


ents 

O 


Accidents 


Piloting 


C a u 

CO 
Pi 

u 

Q) 
& 
O 


s e 

u 

CD 


MiscellaneoTis 


1 Collision 
in air 


7 


0,055 


1.4 


Actual nuiTiher 
No. per 1000 
flying hours 


6 

U.(J4( 

86 . 


- 


1 

0.008 
14 • 


- 


2 Sideslip 


11 


0.087 


2.2 


Ditto 


10 
0,079 
90.5 


- 


1 

0.008 
9.5 


- 


■ 

3 Stall with 
spin 


15 


0.12 

i 

i 


3.1 


ft 


15 
0.12 

100 








4 Forced 
landing 


1 1 

145 


1.14 


29.1 


tf 


20 
0.157 
IS. 8 


91 
0.715 
62.6 


0.204 
18 


8 

0.064 
5,6 


5 Normal 
la.nding 


1S4; 1.52 


38.8 


II 


0.S56 

63 


12 
0.094 
6.2 


36 
0.282 
■ 18.6 


eft 
0.188 
12.2 


5 Taking off 


17 


0.15 


3.4 


n 


0.054 
35.4 


- 


3 

0.026 
17.7 


Q 
O 

0.07 
46.9 


7 Taxying 


i 

i 65 


0.51 


13.1 


M 


i 36 
0.283 
55.4 


2 

0.015 
3.08 


17 
0.134 
26.2 


10 
0.078 
15.6 


8 Fire in air 


i 

3 


0.024 


i 

0.6 


ti 




2 

0.016 
66.6 


— 


1 

0.008 
1 33.4 


9 Miscella- 
neous 


31 


0.25 


6.1 


ti 


20 
0.161 
64.6 


4 

0.032 
12.9 


2 

0.016 
6.5 


5 

0.042 
16.0 


10 Unknown 


11 


0.087 


2.2 


ti 




1 

0.008 
9.5 




10 
0.079 
90.5 


Totals 


499 


3.963 


100 

i 


II 


236 
1.82 
47 


114 
0.895 
23 


90 
0.713 
18.2 


59 
0.535 
11.8 



♦See footnote, page 25. 
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TABLE XXII. CoEnilation for 1S30* (Contd) 



Consequences ! Kind of flight 



Persons ! Airplane 





Killed 


Seriously- 
Injured 


Slightly 
Injured 


Destroyed 


01 <U 

O CO 
•H 6 
^ CC 

<I) PI 
to 


r-H Q> 
•H CO 

m 


Training 


r-t 
CTi 

•H 
O 
^1 
<0 

i 

o 
o 


Special 


Miscella.- 
neous 













— 


2 


4 


— 


2 


J. 


1 


0.055 


- 




O.Otiy 


— 


0.016 


r\ mo 


— 


0.015 


U • UUo 




100 








— 


28.6 


O { 


— 


28.6 




— 1 






3 


5 


3 


3 


r- 

5 


— 


2 




2 


0.058 






0 • Oc.y 


0.024 


0.024 




— 


0.015 






66.6 




33.4 


4o • b 


27.2 


27.2 






18.3 






9 




3 


13 


2 




4 


- 


s 


8 


3 


0.057 


0.044 


0.019 


0.104 


0.016 


- 




- 


0.024 


U.Ub4 




47 ■ 


37 


16 


86. 6 


13.4 




26.8 


- 


19.9 




1 7 


2 


14 


8 


29 


108 


54 


23 


6 


62 


4 


0.346 


0.102 


0.692 


0.064 


0.228 


0.848 


0.424 


0.18 


0.05 


0.486 




30.5 


8.5 


61 


5.5 


20 


74.5 


37.3 


15.9 


4.15 


42.65 






2 


5 




21 


173 


100- 


21 


15 


58 


5 




0.44 


1.08 • 




0.16 


1.36 


0.784 


0.16 


0.122 


0.454 






28.6 


71.4 




10.8 


89.2 


51.5 


10.8 


7.7 


30 • 








1 




2 


15 


5 


1 


3 


8 


6 


- 




0.15 




0.017 


0.133 


0.048 


0.01 


0.026 


0.07 




_ 




100 




11.8 


88.2 


29.4 


5.9 


17.6 


47.1 




— — 


1 


1 




- 


65 


^31 


13 


4 


17 


7 




0.255 


0.255 






0.51 


0.244 


0.102 iO. 03 


0.134 






50 


50 






100 


47.7 


20 


6.1 




26.2 






1 


2 


. 2 


1 










1 


8 




0.008 


0.016 


0.016 


0.008 






0.016 




0.008 






33.4 


66.6 


66.6 


33.4 






66.6 




33.4 




15 


, 2 


7 


9 


9 


13 




4 


1 


22 


9 


0.156 jO. 02 


0.074 


0.072 


0.072 


0.106 


0.032 


0.032 


0.008 


0.178 




62.5! 8.3 


29.2 


29 


29 


42 


12.9 


12 o 




71.0 




4 


1 _ 


2 


4 


2 


■ 5 


1 


1 




9 


10 


0.058 


- 


0.029 


0.032 


0.016 


0.059 


0.008 iO.OOB 




0.071 




66.6 




33.4 


36.4 


18.2 


45.4 


9.05 


9.05 




81.9 


To- 


1 46 


1 15 


38 


46 


1 69 


384 


208 


65 


36 


190 . 


tald 1.85 10.53 


1.53 


0.37 


0.54 


3.05 


1.65 


0.52 


0.286 


1.507 




i 46.5 


! 15.1 


38.4 


9 


1 14 


77 


41.7 


13 


7.3 


38 



♦See footnote, pa^e 25. 
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TABLE XXIII. iJumber of Accidents per- 1000 Flying Hours 
in 1928 to 1930 



Ai rplane 


Training 


Conaercial 


All others 




1928 


3.02 


0.68 


7.13 


Slightly damaged 


1929 


4.84 


0.77 


5.3 




1930 


5. 64 


0.74 


5.85 




1928 


1.27 


0.39 


2.8 


Seriov.sly damaged 


1929 


1.3 


0.19 


. 1.61 




1930 


0.85 


0.13 


1.23 




1928 


0.97 


0,09 


2,53 


Destroyed 


1929 


0.56 


0.03 


1.09 


1930 


0,36 


0.07 


1.09 




1928 


5,26 


1.17 


12.46 


Total s 


1929 


6.7 


0.99 


8.0 




1930 


6.85 


0.94 


8.17 



TABLE XXIV. Results of Glider Accidents in 1930 





State of Motion 


Airplane 


Take-off 


Crash 


Hornal 


Totals 






landing 




Slightly damaged 




4 


2 


6 


Seriously " 


1 


18 




19 


Destroyed 




5 




5 


Totals 


1 


27 


2 


30 


Persons 










Slightly injured 




12 


1 


13 


Seriously " 


• 


8 




8 


Killed 


1 


1 




1 



♦Footnote from pages 23 and 24: 
Differing from Taoles XXI and XXIII, the t otal . num'ber of 
flying hours 126,850, instead of the num'ber of hours 
for each kind of flight, is taken as the basi^s for the 
da,ta per 1000 flying hours, even in the distri'Dution 
according to the kind of flight* 

Translation hy Dwight il. liin.er-, 
ITational ' Advi sory Committee 
for Aeronautics, 
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Fig. 2 Causes of all accidents in 1930 in ;l and in nvimber per 

1,000 flying hours. Letters*rof or to corresponding lines 
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Fig. 7 Kinds of accidents in 1930 in different kinfls of 
flight in actual numbers. 
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Fig. 8 Kinds of accidents in 1930 with causes and consequences to 
airplanes in i and in numlser per 1000 flying hours. 
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Figs. 17,18 
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Fig. 18 Accidents due to atmospheric and wther 
extraneous conditions in 1925-1930, 



